Rats with desoxycorticosterone (DCA) -saline induced hypertension have been shown to exhibit increased susceptibility to experimental pyelonephritis (1, 2) . These studies lend support to the hypothesis that various injuries, including nephrosclerosis, predispose to human pyelonephritis and that pyelonephritis is superimposed upon hypertensive disease more frequently than is usually suspected. Others (3) (4) (5) have shown that reserpine and/or hydralazine, when given to rats with DCA-saline hypertension, will reduce blood pressure, delay or prevent renal and vascular pathological changes, and increase the average survival time. Masson, McCormack, Dustan and Corcoran (6) demonstrated a close association between blood pressure levels and the presence and character of the vascular lesions in rats with hydralazine-treated renal hypertension. The previously demonstrated susceptibility of rats with DCA-saline hypertension might have been due either to an effect of the hypertension and vascular disease or to some other effect of the administered steroid and saline. The present investigation was therefore designed to separate these possibilities.
MATERIALS AND METHODS
White, female Sprague-Dawley strain rats, weighing 100 to 150 g, were used. The experimental animals of Groups A and B were subjected to left nephrectomy and 3 fortnightly injections of a long-acting derivative of DCA 1 in 25 mg doses. Drinking water contained 1 per cent NaCl and 0.49 per cent KCI. The latter had been previously found (1) to prevent potassium depletion which otherwise results from the DCA-saline regimen.
In addition, 40 mg of hydralazine' was added to each liter of the drinking solution of Group A animals and they received 1 mg per kg (later reduced to 0.5 mg per * This investigation was supported by a grant from The Life Insurance Medical Research Fund. 1 Kindly supplied by Ciba Pharmaceutical Products, Inc., Summit, N. J. kg) of syrosingopine1 subcutaneously each day. Syrosingopine was chosen rather than reserpine since it has been found to have little, if any, effect on spontaneous salt appetite (7) .
The animals of Group C had a left nephrectomy but received no DCA and drank ordinary tap water. All animals ate Purina Laboratory Chow. The animals were "pair-fed" by groups, i.e., the intakes of Groups A and C were limited each day to the average intake of Group B. Additionally, the fluid intake of Group B animals was limited each day to the average fluid intake of Group A in order to adjust for any effect syrosingopine might have on spontaneous salt intake. The resulting weight curves of the three groups were very similar, as is shown in Figure 1 . the kidneys of these representatives after sacrifice. At the time of sacrifice, the remaining right kidney of each animal was removed with aseptic technique, divided in half longitudinially, and one-half cultured quantitatively while the other half w/as fixed in 10 per cent formalin for histological sections.
RESULTS
General condition of animiials. While equal numbers (nine) of rats (lied in Groups A and B prior to injection of E. coli there appeared to be a difference between the two groups. All of the Group A rats were markedly edematous at the time of death and six of nine died within the first eight days of the experiment. This, correctly or not, was attributed to the syrosingopine, and the mortality rate and development of edema seemed to decline markedly when the dose of this drug was reduced from 1 to 0.5 mg per kg per day. Deaths of the nine rats of Group B were fairly evenly distributed over the interval of 6 to 20 days after onset of the experiment and all but one were thin and sickly in appearance. The one exception was edematous. Four of the control animals in Group C also died-one accidentally, one from intestinal obstruction, and two from unknown cause. The remaining animals of the three groups maintained body weight, appeared reasonably healthy, and 'all survived to the time of sacrifice, two weeks following intravenous injection of E. coli.
Systolic blood pressure. As is seen in Figure 1 , (10) . The calculated probability of an error of the first kind (viz., that of falsely concluding that the incidence of infection for rats in Group B is greater than that for rats in Group A) is p = 0.049. Only one control of Group C had renal infection. This was evidenced by a microscopic abscess and a colony count of 9,500 organisms per ml of kidney. The difference in incidence of infection between Groups B and C is highly significant (p = 0.002), as was previously found (1). There was no significant difference in incidence of infection between Groups A and C.
DISCUSSION
The renewal of interest in and great increase in research on pyelonephritis and unilateral renal disease associated with hypertension in recent years have raised many questions regarding the interrelationships of these diseases in man. Few would question that chronic bilateral pyelonephritis may produce severe hypertensive disease, but it often does not, even when leading to uremia. Much skepticism has arisen regarding the role of unilateral pyelonephritis and hypertension, since removal of the affected kidney so rarely results in alleviation of the hypertension. Even the production of hypertension in the experimental animal by means of pyelonephritis has not been firmly established. If such an experimental model can be developed, it should be quite helpful in the elucidation of these problems.
The reverse relationship, i.e., that hypertensive renal disease may predispose to pyelonephritis, is only suggested so far by a few human and animal investigations (1, 2, 11, 12) . Goldblatt (13) has hypothesized that malignant hypertension may develop from benign hypertension because of the superimposition of renal infection. Long-term studies of human normal and hypertensive populations will be required to settle these questions.
The data reported here again show that hypertensive disease induced by DCA and saline leads to greatly increased susceptibility to experimental pyelonephritis. They also suggest that the blood pressure itself is an important factor in the production of renal damage and heightened susceptibility, since when it is controlled at normal or near normal levels, renal arterial and arteriolar lesions are minimal or absent and susceptibility to infection is reduced. That the blood pressure may not be the only factor is demonstrated by the recent experiments of Gardner (5) . He showed that, in rats with steroid hypertension receiving daily intramuscular injections of hydralazine, acute vascular disease can be prevented despite discontinuous reduction in the mean systemic blood pressure and suggested that this prevention was due either to the discontinuous effect on blood pressure or to "a factor, at present unrecognized, which is miiore sensitive to the action of the drug than is the blood pressure." In this study, hydralazine was present in the drinking solution, syrosingopine was administered additionally, and a continuous hypotensive effect is assumed. However, it cannot be proved, since blood pressure measurements were made at weekly intervals.
This study has made no attempt to investigate the effect of hypotensive drugs on survival time of the animals and, while the doses of syrosingopine used during the first week of the experiment in Group A seemed to cause edema and early death, this is not certain. In this investigation, there was no significant difference in mortality rate during the seven week period prior to bacterial injection between the rats with controlled and untreated hormonal hypertension.
SUMMARY
Rats with desoxycorticosterone-saline induced hypertension have again been found to exhibit marked renal vascular damage and increased susceptibility to experimental pyelonephritis. In other rats on the same regimen to which hypotensive drugs were added, blood pressure was at or near normal levels when measured at weekly intervals, renal vascular lesions were minimized, and no increased susceptibility to pyelonephritis was demonstrated.
